Abstract. The nonhomogeneous boundary value problem for the steady Navier-Stokes system is studied in a domain Ω with two layer type and one paraboloidal outlets to infinity. The boundary ∂Ω is multiply connected and consists of the outer boundary S and the inner boundary Γ. The boundary value a is assumed to have a compact support. The flux of a over the inner boundary Γ is supposed to be sufficiently small. We do not impose any restrictions on fluxes of a over the unbounded components of the outer boundary S. The existence of at least one weak solution is proved.
Introduction
In this paper we study the nonhomogeneous boundary value problem for the steady Navier-Stokes equations Key words and phrases. Navier-Stokes equations, nonhomogeneous boundary value problem, layer type outlet, nonzero flux.
The research leading to these results has received funding from Lithuanian-Swiss cooperation programme to reduce economic and social disparities within the enlarged European Union under project agreement No. CH-3-SMM-01/01. in a domain Ω ⊂ R 3 having layer type and paraboloidal outlets to infinity. Here the vector-valued function u = u(x) = u 1 (x), u 2 (x), u 3 (x) and the scalar function p = p(x) are the unknown velocity field and the pressure of the fluid, while a(x) = (a 1 (x), a 2 (x), a 3 (x)) is the given boundary value; ν > 0 is the constant coefficient of the viscosity.
In bounded domains Ω with the multiply connected boundaries ∂Ω, consisting of N disjoint components Γ j , problem (1.1) was studied first by J. Leray in 1933 (see [24] 
where n is a unit vector of the outward (with respect to Ω) normal to ∂Ω. However, for a long time the existence of a weak solution u ∈ W 1,2 (Ω) to problem (1.1) was proved either under the condition of zero fluxes ). However, not much is known about the nonhomogeneous boundary value problem (1.1) in the domain with noncompact boundaries. To the best of our knowledge problem (1.1) with nonhomogeneous boundary condition for the first time was solved without prescribing a "smallness condition" in 1999 in [30] . Later H. Fujita and H. Morimoto [25]-[27] studied problem (1.1) in the symmetric two-dimensional multiply connected domains Ω
